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Abstract of JP6204171 

PURPOSE: To reduce wiring resistance at the contact part of a 
gate electrode wiring layer and a metal wiring layer of an upper 
part, and improve electromigration resistance of wiring. 
CONSTITUTION:The wiring structure of a contact part to a gate 
electrode wiring layer 102 of a semiconductor device is 
constituted of the following from the gate electrode wiring layer 
side 102; a gate electrode wiring layer 103, a TiMoN layer or a 
TiWN layer 104, and an Al or Al alloy wiring layer 105. When 
the composition ratio of TiMoN is in the range of 
Ti:Mo:N=l: 1:0.5-1.5, the contact resistance becomes low. In the 
case of Ti:Mo:N=l: 1:0.5-1.5, barrier properties of TiMoN is also 
enhanced, and reliability of the wiring is improved. In the case of 
TiWN, similarly, when the composition ratio is in the range of 
Ti:W:N=l: 1:0.5-1.5, the contact resistance becomes low, the 
barrier properties are enhanced, and the reliability of the wiring is 
improved. 
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(57) [Abstract] 
[Objective] 

metallization resistor in contact section of gate electrode 
metallization layer and metal wire layer of upper part is 
decreased, electromigration resistance of metallization 
semiconductor device and manufacturing method which itcan 
improve are offered. 

[Constitution] 

In metallization structure of contact section of gate electrode 
metallization layer of semiconductor device, from gate 
electrode metallization layer side, it makes structure which 
configuration is done with gate electrode metallization layer^ 
TiMoN layer or TiWN layer. Al or AI alloy wiring layer . 
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[Effect(s)] 

composition ratio of TiMoN contact resistor becomes low 
with region of the Ti:Mo:N=l : 1 :0.5-l .5. 

In addition, in case of composition of Ti:Mo:N=l : 1 lO.S-l .5, 
also barrier property of the TiMoN improves and reliability of 
metallization becomes satisfactory. 

In case of TiWN it becomes in same way, when composition 
ratio is the Ti:\V:N=l: 1:0.5-1.5 contact resistor low, barrier 
property improves and reliability of metallization becomes 
satisfactory. 
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Claims 
[M^«i] 

TiMoN(T^>.^'j3^T'>-t-'f h^-TKS. Al 


m IB . TiMoN S <D 
Ti:Mo:N-l:l:0.5~1.5 Trfe^Z 


m It t< 


[Claim(s)] 
[Claim 1] 

metallization structure of contact section of gate electrode 
metallization layer, from gate electrode metallization layer 
side, gate electrode metallization layer ^ TiMoN (titanium 
molybdenum nitride layer, it is a Al or a Al alloy layer, and 
semiconductor devicco which ismade feature) 

[Claim 2] 

Description above, composition ratio of TiMoN layer is 
Ti:Mo:N=l : 1 :0.5-l .5, semiconductor devicco which it 
makes feature, states in Claim 1 
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mjfB. TiWN IlCOM/igJ±A< Ti:W:N-l:l:0.5-'1.5 


Specification 

[0001] 


[Claim 3] 

metallization structure of contact section of gate electrode 
metallization layer, from gate electrode metallization layer 
side, gate electrode metallization layer^ TiWN (titanium 
tungsten nitride )Iayer, is Al or Al alloy layer^ and 
semiconductor devicco which is madefeature 

[Claim 4] 

Description above, composition ratio of TiWN layer is 
Ti:W:N— 1:1:0.5-1.5 and semiconductor devicco which is 
stated in Claim 3 which is made feature 

[Claim 5] 

In contact section of a)gate electrode metallization layer step© 
which TiMoN layer film formation is done 

b) description above, in contact section which formed TiMoN 
layer,Al or Al alloy with sputtering method film formation 
stepo which isdbne 

manufacturing methodo of semiconductor device where c) 
description above, dry etching itdoes sputtered film of TiMoN 
layer^ Al or Al alloy with gas of chlorine type and consists 
of step which forms metallization and makes feature 

[Claim 6] 

In contact section of a)gate electrode metallization layer stepo 
which TiWN layer film formation is done 

b) description above, in contact section which formed TiWN 
layer,Al or Al alloy with sputtering method film formation 
stepo which isdone 

manufacturing methodo of semiconductor device where c) 
description above, dry etching itdoes sputtered film of TiWN 
layer^ Al or Al alloy with gas of chlorine type and consists 
of step which forms metallization and makesfeature 

[Claim 7] ' . . ' 

Description above, composition ratio of TiMoN layer is 
Ti:Mo:N=l: 1:0.5-1.5 and manufacturing methodo of 
semiconductor device which is stated in Claim 5 which is 
madefeature 

[Claim 8] 

Description above, composition ratio of TiWN layer is 
Ti:W:N=l :1 :0.5~1.5 and manufacturing methodo of 
semiconductor device which is stated in Claim 6 which is 
madefeature 


[Description of the Invention] 
[0001] 
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[0004] 
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[Field of Industrial Application] 

As for this invention, it regards metallization structure and its 
manufacturing method in contact section of gate electrode 
metallization layer of semiconductor device. 

[0002] 

[Prior Art] 

You explain complying strucmre of contact section of gate 
electrode metallization layer and upper part wiring layer of 
conventional semiconductor device, with formation process. 

metallization structure of contact section of gate electrode 
metallization layer of conventional semiconductor device, 
was the structure like Figure 3 in basic . 

After forming gate electrode metallization layer 302 
(molybdenum poly side electrode or tungsten poly side 
electrode ) on field oxide film 301, interlayer film 303 (silicon 
oxide ) is formed, afterforming contact hole, in contact 
section, TiN (titanium nitride ) layer 304, is formedwith 
sputtering method as barrier metal in order to prevent 
scattering of Al to semiconductor substrate from wiring layer 
of Al or Al alloy, after that, onthat Al or Al alloy film 305 are 
formed with sputtering method, dry etching doing TiN layer 
304. Al or Al alloy layer 305, it used method that forms 
wiring layer. 

[0003] 

[Problems to be Solved by the Invention] 

But, with aforementioned Prior Art, because TiN layer is used 
as the barrier metal gate electrode metallization layer 
(tungsten poly side electrode, molybdenum poly side 
electrode ) with there is a problem in joining property of 
wiring layer of upper part, it becomes problem to which 
metallization resistor of contact section of gate electrode 
metallization layer and upper part wiring layer is large, is 
large on reliability of semiconductor device. 

With it has possessed problem which is said. 

Then as for this invention being something which solves this 
kind of problem,as for purpose, there is about semiconductor 
device where metallization resistor in the contact section of 
metal wire layer of gate electrode metallization layer and 
upper part measures the resistance- lowering and makes 
feature is offered. 

[0004] 

[Means to Solve the Problems] 

As for semiconductor device of this invention, metallization 
structure of contact section of the gate electrode metallization 
layer, from gate electrode metallization layer side, gate 
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[0006] 

fteCO*SIB^(D*S{*^a(i. TiMoN. TiWNO) 
M Jig Jt (i . Ti:Mo:N=l: 1:0.5-1. 5 . 
Ti:W:N=l: 1:0.5-1. 5 ■C'fe'i.Zt^^#g!t<t:t-•5<, 

[0007] 

mmmi 

[0008] 

101 (i7'^--;uK^^b)^T-fc-5o 
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^y*— h milB i: L T (i^ U 3f t-'^tK U -9- K« 

•So 

103 figPpiaMIlT^CVD}4Trff$/S$tt/cv'J=i> 

104 li/\*UT;^^;ugT:\ :*:^0^-e(i/ n'JT;^^ 
^UctLT TiMoN m^tzit^ TiWN Jf^t^^L^T 

TiMoN it^mnm^^v n ^—^-jvt mo ^ 

aSI?HaI^'(Cfcl^T Ti i: Mo ^"^^—^vV 
TiWN TiMoN tMrnzX^-Q^^^-^^^o 

105 Al S/cfi. Al ^^lEJSH-e Al S/cli. 

TiMoN g^/cfS TiWN m 104. Al Al ^ 

#iE^li 105<D2liCDill7b</SflI$+Lfc?t. ^* 


electrode metallization layer. TiMoN (titanium molybdenum 
nitride ) layer or TiWN (titanium tungsten nitride ) layer, is Al 
or Al alloy layer. , it makes feature. 

[0005] 

As for manufacturing method of semiconductor device of this 
invention, in contact section of a)gate electrode metallization 
layer step© b) description above which TiMoN layer or 
TiWN layer the film formation is done, in contact section 
which formed TiMoN layer or the TiWN layer, Al or Al alloy 
with sputtering method film formation stepo c) description 
above which is done, TiMoN layer or TiMoN layer. Al or, 
dry etching it does 2 layers of Al alloy with gas of chlorine 
type audit consists of step which forms metallization, it 
makesfeature. 

[0006] 

As for semiconductor device of other this invention, as for 
composition ratio of TiMoN. TiWN, itis a 
Ti:Mo:N=l:l:0.5-'1.5. Ti:W:N=l: 1:0.5-1. 5, it makes feature. 

[0007] 

[Working Example(s)] 

semiconductor device of this invention, has done structure 
which is shown in Figure 1 in basic . 

[0008] 

101 is field oxide film. 

102 is gate electrode layer. 

molybdenum poly side electrode, tungsten poly side 
electrode is used as gate electrode layer. 

103 is formed with silicon oxide which at interlayer film layer 
was formed with the CVD method. 

104 at barrier metal layer, with this invention has used 
TiMoN layer or TiWN layer as barrier metal. 

It forms TiMoN making use of reactive sputtering method 
which uses Ti and Moalloy target also reactivity which uses 
Titarget and Motarget in the nitrogen atmosphere sputtering 
method, or in in nitrogen atmosphere. 

It is formed TiWN in same way as TiMoN. 

105 is formed with sputtering method which uses Al or Al 
alloy target with Al or Al alloy wiring layer. 

film of 2 layers of TiMoN layer or TiWN layer 104. Al or 
Al alloy wiring layer 105 film formation after being done, 
forms wiring pattern of depending in dry etching which uses 
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Ill2(a)li, V-K«4SMS202$ff^l$L. SFbI 
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[0011] 

'^iz^ ^(D±izmmnm^^vTi t mo i^si^; 

t Mo (D^^'S'— '^f-yh$-t*>L''TJg)^^tt::^/-«-:/ 

^LrA'JTpt^^U ToMoN H^^cli.TiWN H 
204 ^ft^fig-r-So 

[0012] 

'jJiCl. Al Sfcfi , Al 205 ^-^X/N— ^® 

TiMoN ^^frli TiWN H 204, Al ^tzlt Al ^ 
# 205 (D 2 B^K^'Tx-v^^'^T'L, ^CO^Uv 

[0013] 
[0014] 
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<5V-^49-|±-^-fc-5A< TiMoN <!:^iJ7''T'>7KU-y--l' 
KWtS^TiWN t^ly<fX^:y7\-°'JV--(h'mB(D 
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chlorine gas. 
[0009] 

Below, while chasing step, you explain details, (Figure 2 ). 
[0010] 

After Figure 2 (a ) formed gate electrode metallization layer 
202, forming interlayer film 203, after forming contact hole of 
gate electrode metallization layer, it is a sectional view. 

tungsten poly side electrode or tungsten jp9 side electrode is 
used jauntily as gate electrode metallization layer. 

With silicon oxide it forms interlayer film with CVD method . 

[0011] 

Next, on that also reactivity sputter does Ti and Mo in 
nitrogen atmosphere, or, reactive sputtering does in nitrogen 
atmosphere making use of alloy target of Ti and Mo and 
forms barrier metal ToMoN layer or TiWN layer 204. 

[0012] 

Next, in wafer entire surface vapor deposition it does Al or Al 
alloy film 205 with the sputtering method, application does 
resist in wafer entire surface, exposure transfer does the 
wiring pattern, after developing, dry etching it does 2 layers 
of TiMoN layer or the TiWN layer 204. Al or Al alloy 205 
with dry etching which uses gas of chlorine type,after that 
resist peels off wiring layer is formed with . 

[0013] 

At above, semiconductor device of this invention is formed. 
[0014] 

joining property of gate electrode metallization layer and 
barrier metal becomes satisfactory TiMoN layer. TiWN layer 
as barrier metal by using, contact resistor of gate electrode 
metallization layer is decreased inapproximately 1/4 by 
comparison with case where conventional titanium inner I 
try K is used. 

In addition under TiMoN layer. TiWN layer, film formation 
is done also method whichcan think of Ti (titanium ) layer 
and in that case, can decrease contact resistor by comparison 
with structure only of barrier metal. 

It is a combination with TiMoN layer. TiWN layer and gate 
electrode metallization layer, but in case of the TiMoN and 
molybdenum poly side electrode. TiWN and tungsten poly 
side electrode most contact resistor it becomes low. 
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t, =1 > hfgfjt (d:{g</d:^ „ 

EI 4 (C TiMoN mRfS.ittzJly^'^PhmjiCD'y''^ 

TiMoN <75iffl/*ib^ Ti:Mo=l:l IzLX. N(^^) 
0) a fi£ ^ ^ ■( b ^ -a- « ^ CD =] ■$! -^7 h jg <7) ^ 

TLMoN <Df&l^tti}< Ti:Mo:N=l:l:0.5~1.5 (Dj^ 

^fr , Ti:Mo:N=l:l:0.5~1.5 CD M JS CD ^ ^ . 
TiMoN <D / \'g 7 ttti IS] ± LIB^ CD {IfltS A<S 


TiWN CD^^t TiMoN (Z)ii^<t|5]|S(-, MfiS 
lt7b< Ti:W:N=l: 1:0.5- 1.5 (Dli^A<=]>^'j7h® 
6T;A<*,o<t<g<. /■fJ7ttA<(S]±LiE*ScD«$I 

IE CD X b 'I? h P V -< y U — > a > it tS T fe -S 
A<.TiN ^/^*'JT>■S^>»^tL■T:fflL^frli^tJ±^ 
LT TiMoN. TiWN ^y'\<JT}^'5'Jl^tLXmi^tz 

«^(D[5aA< Ai m'f-cDm^m^&^izmmv 

[0015] 

[^B^CDsaS] 

lil-t:lcat-<frJ;5l-*^B^lCcktil*\ ^-hW. 
^•1 IE IS H <!: CD =J > ^ h gp ( z ( t -5 =1 > ^ -^7 h Jg 
tt$tS*CD/\''JTp'^;Ui:LrTiN^fflLNfcii^ 
<!: J±l3£ LT^gM-r €)»7t)<T'#^ = 

TiMoN (Dfi&fS.ttt)< Ti:Mo:N=l:l:0.5~1.5 
^/■cTiWN li$fflL^fc^i•^^,I5]t«CDiKSA^^ 

fSLT TiMoN Sfcli TiWN ^fflL^fc^^lZli 
m;j^tlC<fc^ Al )l^CD^K)A<ffl]$lJ*tl.iH*ggCD 

* ^ I i iji ± CD cfc 5 4- Si ^ ^ -r -5) o 

* ^ B^ CD 4^ ^ g B CD -tf - h M MS ^ B .t CD 

^i^^'^hgpcD^iis^ntt-wsiao 
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contact resistor becomes low in comparison with when TiN is 
used evenwith other combinations. 

composition ratio of TiMoN and graph of contact resistor are 
shown in the Figure 4. 

With composition ratio of TiMoN as Ti:Mo=l:l, composition 
of N (nitrogen ) itis a graph of change of contact resistor when 
it changes. 

composition ratio of TiMoN contact resistor low becomes 
lowest with region of Ti:Mo:N=l: 1:0.5-1.5. 

In addition, in case of composition of Ti:Mo:N= 1 : 1 :0.5~1 .5, 
also barrier property of the TiMoN improves and reliability of 
metallization becomes satisfactory. 


In case of TiWN in same way as case of TiMoN, when 
composition ratio is Ti;W:N==l: 1:0.5-1.5 contact resistor it 
becomes lower, barrier property improvesand reliability of 
metallization with satisfactory. 

It is a electromigration resistance of metallization, but TiN as 
barrier metal by comparisonwith case where it uses it uses 
TiMoN ^ TiWN as barrier metal when beable to control 
scattering of Al atom in effective, metallization lifetime 
increases. 

[0015] 

[Effects of the Invention] 

As expressed above, according to this invention, it is possible 
to decreaseby comparison with case where TiN is used with 
contact resistor in contact section of gate electrode 
metallization layer as conventional barrier metal. 

Especially, when composition ratio of TiMoN is 
Ti:Mo:N=l : 1 :0.5— 1 .5, furthermore youcan obtain low 
resistance contact resistor. 

In addition, when TiWN layer is used, you can obtain similar 
result. 

In addition, when TiMoN or TiWN is used TiN as the barrier 
metal by comparison with case where it uses movement of Al 
atom is controled with current and electromigration resistance 
of wiring layer improves. 

this invention like above has effect. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

sectional viewo which shows structure of contact section of 
gate electrode metallization layer of semiconductor device of 
this invention 
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[1112] 
[03] 


[1114] 

mKCD(D TiMoN CDMJi{S^?1±CD^7'^^37o 

[??-^cDlJi0^] 

101 
102 
103 

mmmm 

104 

H^fzli.TiWNll 
105 

Al 

201 
202 
203 
204 
205 
301 
302 
303 


[Figure 2] 

(a ) - As for (d ), sectional viewo every of production step of 
semiconductor device of this invention 

[Figure 3] 

sectional vieWo which shows structure of contact section of 
gate electrode metaliization layer of conventional 
semiconductor device 

[Figure 4] 

grapho of composition ratio dependency of TiMoN contact 
resistor of contact section of gate electrode metallization layer 

[Explanation of Symbols in Drawings] 

101 

field oxide film 
102 

gate electrode metallization layer 
103 

interlayer film layer 
104 

Layer or TiWN layer 
105 

Or, Al alloy layer 
201 

field oxide film 
202 

gate electrode metallization layer 
203 

interlayer film layer 
204 

Layer or TiWN layer 
205 

Or, Al alloy layer 
301 

field oxide film 
302 

gate electrode metallization layer 
303 
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mmmm 

304 

m 

305 

Al 

Al 

sfcii. Ai 

Al 

Sfcli. Al ^^(DlHj^S 
TiMoN 

S^/cli.TiWNjl 
TiMoN 

SS/rli.TiWNS 
TiN(^^>:h-<h^-fK) 

Drawings 
[Ell] 
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10 2 
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interlayer film layer 

304 

Layer 

305 

Or, wiring layer of Al alloy 
Al 

Or, Al alloy layer 
Al 

Or, Al alloy layer 
Al 

Or, wiring layer of Al alloy 
TiMoN 

Layer or TiWN layer 
TiMoN 

Layer or TiWN layer 
TiN (titanium nitride ) 
Layer 

[Figure 1] 


[1112] 


[Figure 2] 
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[Figure 3] 


[114] 


[Figure 4] 
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